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ABSTRACT : 

PROBLEM TO BE SOLVED: To efficiently introduce magnetic flux into 
a head by 

magnetically combine magnetization of a ferromagnetic layer with 
magnetization 

of a magnetic flux guide film and making the magnetic flux guide film 
continuous until a higher position than a magnetic field detecting 
element in 

the head heigh twise direction. 

SOLUTION: A flux guide 2 as the magnetic flux guide film is formed 
continuously to a higher position than the magnetic field detecting 
element 3 

in the head heightwise direction. An upper magnetic shield 12 and a 
lower 

magnetic shield 11 provided via a nonmagnetic layer 17 above and 
below this 
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flux guide 2 respectively and the magnetic field detecting element 3 
provided 

in a prescribed position adjacent to one main surface of the flux 
guide 2 are 

buried in the nonmagnetic layer 17, while an end part of the flux 
guide 2 and 

end parts of the upper magnetic shield 12 and the lower magnetic 
shield 11 are 

disposed to be in the same plane. Magnetic flux corresponding to a 
recording 

signal according to a medium is guided to the magnetic field 

detecting element 

3 by this flux guide 2. 
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PT*r>T, ( 1 ) BKIMK 

9 . frr>, ( 2 ) fUEO^KrtJWi^-y H JSS*|6jt:it 
LTItEBWHIKfi*? J: 0 fc itt MM* LT v>4 

tmsm&i&iitLxts*). try. mmmmit^ 
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imtxmtftix^z>mzmiim<om.%^v f. 
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1 4 fctt 2 Ea««»^ 7 F . 
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tarsus 1 Me»iM*ffl*?**e*^$ii*?? 
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mm i o ] m&mmmmomsemmmt \±%m 
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M*** 1 5 ] (b-l)» 1 WBBRi—A'KKftJftW 
«I8L (b-2)»l«WMit«W-f*JaL (b-3)»l 

f3>l8, <bn8)B^|*iII*B3£a*W-Slg, (b-9) 
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*s^-A'KR*»*t*XB. £-£tfdk£#Sk-f£ 
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MR (magnetoresistive) A.. y KOSUB#2fclf £*U>, 

^titt'HSxix^hna^x, No. 97 1 
<¥l£8^9£2 3B) 84~9 3XteK«SilTV>4 

RCD-lfjatm^^hVpl GMR (giant-magnetores 

istive) wtmamtzstLxm. 
[0003] LipiKtfb* z0Mj&tmam%&f- 

ftterGMR^-y H« s {&M^-y K«0J8f6«r|i«it L=5^ 
Si^oEfiSfiteffl^fi-Cv^iwTa*. - 
ffi§^y H (WT. #te '"'vy H j k t^d ) #\ 
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*>i>&£>tf, ^<y KkMttk^&S4^-£wMJ&Tl®£ 
SftSClkk&S. ^.tdte^y h'fc&flefc^&jifo&t 

JS«*if36 t iBi60T. JUtteGMR^ifflV^ftT 

7. £k;ilfMR3?^l££fctGMR^£^-y F^figp 
teiflMNbifiSfa 1 **. ^co^&t 1/CfcL ^k^.lf# 
H¥8 - 2 5 5 3 1 2-^fSteH*$fi£ J: 3 
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Sr^ttf^^77-y^X^ K (OT, fti757? 
x^Hkv^) 2b«jfcS«kS5rD£r>-ov&. 4 

[0005] tlTt, H^ft^^oV^TlftBJ-r 
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b^JItiiaiU, TWRs^-^Kl l*5<t^±fi^^- 
l 2*iv^i % «^. y KftiKosn (123 item 
&~>XttT) teStJVOK. MR^3a*Srjl^-ri» 
ttWKtei 0MR^3 a^jWSS&Weflrt-fcW 
T\ MR«^3aOh^v^«*|6|OPiJS8teiiWtfe*l4 
mffi8a&±tf8b±DMRit^3ate-te>";*mSSl s 
SSW-ikteiOWiSakSfiSbfc^ftv^fwWE 

3Wkktrfi#«#*B*-r5;k*«r#4. MRtf 

ltmjt3£V : &-%V>7 7v?Xtf'( F2ai3j:^2bk 
tem&. ^^W£»fmMRig?3#*t->v^ 

7^: k'O G M Rm^Xt) nX t> H«T'S> 6 ♦ 
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[0007] y-*MMRMp HtetJV>Tli > ffi^K 
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<f&W4MR3H^<9K*>'l 0~2 0 n m^HT-StU 

WfttttiS^v K^iJ®(Cfc(fS^^ai$^2 0 
n mfcjfii* 3 GMR£iV)iI 

wsfOB^iiiai^ssit-isrfiBtt^fcs. nvH^i 
im*M^& z t a*r £ » 7 v-7*;u«*{j$flis^ 
gfcfrS. 

[00 1 1] fcfc£tf«flHT7-2 30 6 1 O-f 40 
&$8tfi&*c?)7 7>:/-7.;#4 KfiMR-Ny KO-ftP 
ffiKs$:fVCVV&. H3 3(i^*C07 7 7^7>*'-f KSM 
h-O±ffl*^*£KEl&HJ0T'J>£. H3 3t=fc 
UT , 14 liT* * vTX'h 0 s tcDfecoftmm 3 1 
fcii/^3 2 t&mv$>&. GB3 3(3S"fJ: "3fc; 157 
7>y^7.^M K2a, MRff3a s Vtby?v?XX 
4 F2 btf&t/tllESfU 177 7?^ H2 a<7) 
Hils fcJ:^Bli75'y^7.*M K0>JUEffifcMR*T3 
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fc'Vy KfcSflW-Silfcfci&S. 
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[ o o 1 5 ] *m<oz t>£me>mii®.#miK 

t<tit^v v kW£mzmnti7i'*^7')mftk 
im^smmumtiz t tc»s . 

[00 16] 

h*ws^vY\&m9m&*tttwmi&m (75 

LT-?-ti-f^iSttA»^S2o<7)?S^^-^h't. SBDR 

mss^v y k ixmrnmn-ttzzixa 0 . mzm 
xmit<o^[tit,^fhm&mt:^Tm. tote 

»it?Ufc^*ffliEaii*iftflisi^fc»<aE«^y kt* 
ot. ( 1 ) ^ei^aj^t^itiSHBiEssKffiigA* 

liffi«E^RrtRfc:l»SfiN-6 J: 3 tzffi39im<r)WLk*z 

mmztixmmmmmnmttfmm%ftmcr>mfck 

ffl**T , 51«LTV^«»'v.7 KT'$)S. 

[0017] *wmmx2ti:irti>b&'\v yiz&^ 
xn. mmm&m?&E*m5ssmm=F?$> t ). m 

2 mm&Mfr tev.mi nmmmt>msm.m 

mmmnmrntk msm^n^tixa 0 . &l 
mwmmmi^y Y&ziimznLxm%im.im& 
mm=f-k i <)^^m.&x~WGiLx\^zktK 75 
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[0018] ^m^mm. 3 kciso 

ohZtifiX-ZhnT-ntLW 

[0019] *%Wcr>i$%%4 izfrfrb&'W KttJV* 10 

i/2vxt i omxrx'hhz t $k 
m ^mmtamiz^m^izx <ommiz&&i 
x\^mtx\ mi<m^mmznmuzmm 

<Zb ifiv%& fc*> , immco^ "/ Vio&Zb tfX-Z 

[0020] *««OK*a5tc4»*»i?*'W FfctN* 
Ttt, ffleffl^^MWl^Pat^S-M f . Kff£T f fc 20 
U mfaS^iBS^^SSiSOI&fte^M l . 
tTlfcLfci:** 0. 2S (Ml - Tl)/(Mf ■ 
Tf) go. IX'hhZbbK 7?-v?xfHY?>m. 

mmtfmx-t)*). wmmmK. ;4x#>i^ 

^/YZohZb 2><?)X1tt£ U*. 
[0021] ^m<om$meiZ^bl^y HfctJ^ 
Ttt, flilfe^3?flJ£c7)jiJ?T f #0. SnragTfS 
2 0 n mT'fcl)^ fc #*, SSW5^-y K £ -5 4 £ £ tfT 

[0022] *%W<r>m<m 7 C*»*»i5*«5l£»iSiI 30 
-y H t t £f U s 3»Sl^ -y H 

* ix a o , neatffttaix? immm «t o wifctt 

ztixmm&mnmwmB^miWtt m. 
mm^ztvas o . to. < 2 > mi®3i&mii^ 

«y HiSS*|tf|t*rL"CttiE«|f«aj«? i 0 ii^ftfi 

4-caaaLTv^««i2«a[iBT*6. 50 
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[0023] *mi<Dm&8izfrfrt>&®g%&mm 

KE^s^imsT^miwssaEtt®. tm&mts 

mmfi&cr>-m±izmmziixm 1 crymmmcn 
m^mmmmm^mftb smwz&itz tix^*). 
to. mesmstsma^'y mzim&ttLxmBB 

0 t>*vMftM* x-mzix^zz t 
*k mmmmizm.?&m^mmzmitew&*m 
m£<^y mmzmxx-z. tom&mnmco. 

ommmmizmtX'Z mw^7 h* a 

[0024] *%#03ft»S9(C^^&ffima3» 
ilMtifiV ^fflJ^ffiffifc 0 . 1 m mJELtT* 0 . 

LTV^|>i^x-;l.K toggSt03 0fgS-jSi.^rV^ t 

•y h'^ d 4 £ t *>"C'^ 40T»4 L^. 

[0025] *%?JX?>m%m 1 0 (=3^*>4flU!SE»3S 

«MhoSg«t*\ Sul5ffi^iiiSTco's«y Kj£$#|6W 
Pi^OgBStcO 1 / 2 J2Lh 1 0 femT-C'i> 4 £ t *>\ 75 

>y^^^^r mmmmm^zmmk^zx vmsmiz 
[0026] xmnrntm 1 1 i:4'4*its« 

Is MJlSTTlfcUcfclS, o. 2S (Ml • Tl ) / 
(Mf - Tf ) go. IX-hhZbbK 77»/?xiH 

Y<nm.v>w®tfm>x-b*). n&ms£tm<. jax 

#/Jn§ V^>y VZo&Zb tfX'% h <DXlS-£ 

[0027] *mmmm 1 2 ic**** diesis 

Bfc*JV fi. ItffSlK^rt^liJf T f 0 . 5 am 
STf g2 0nmT'J>^£i:* J , ^$^-yK^34 
ZbtfT%Z>cr)Xit}il\,\ 

[0028] *%.wcr>m$m 1 3 tzwtoi ®mmi& 

1 n mJ^Ji 1 0 n mMTX-hZZ b tf. gmZWZim 
igSS- 0 h Z b tfX'% I cryXWt L\\ 
[0029] *im<r)fflm 1 4 IZfrfrbimSS^y H 
WSJftfi, (a-l)Hlcoa§N^-/UK^^ji«-|,lSs 
(a-2)HlO|gJi®?r^Ji«-4Ig. (a-BJlS^aj^ 
*W»!BWif (a-«)Bt5M«aj3IH t ?SSSrailW- 

itm. (rtmR®&m?-!$2cmmzm^\'isz. 
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immmm v y h*ymx-mf&tzxn. (n-&m 

[ 0 0 3 0 ] 4 fc % *f6BB^H^ 1 5 W, 
IS, (b-2)!Bltf)if&S#Jl£^j£f SIS. (b-3)»l«> 

mt&xu, (b-5mmizmm$zm-?zx 

»L£44ft28*SlEiqR&j|?j&U *W)^teU7h 

3j-7^sis. (b-7)Bawm«*»j7h*7a'c»js 
-r*is, <bH8)«j«rtjK»3*«i&w-*is, (b-9> 
m2<7)fflmzM&tixm. sxv, gho)S2*)« 

[003 1] MR^»GMR*if*fflV^4a6?f«aj*^i 

iz£t)m*Hm£thi>cox-h&. wtnyyvtxti 20 

tt:au a^tsssiu zbuuMemti 
tilth tzMz\±immT'h& . 

[0032] *»BHfc±*Uf % SBttSafcJ: 9 75 /7 

flWMfciii** J: v fc § •/ K i*iaS4 Tiii! UT V ^ 
*>"C, 75?9X1H b'^i&Bk^M«3S&£3Ui* 

R= (Ml 11) / (Mf 
fc±->T£6ii*Ji:R0>tti: s 0. 2£Lb&»oO. 7« 
Tk Lfc£fcfcJ: "5, B^aawSfiBatoBfg£* 

i?^v>efflTK#ttaiSi^)«issgiJ^^!|#tt*«7 5 7 
k* { -e££>. 

[0037] 7?«y7;W h*OlgJS#5nm 

j5LT7-5:/77#4 H«ffc?ISa**i&BDR**S< 
•f 4 k k 1 fc. 7 7 >y 7*;<M H'fra^tB^cOiS 

k#-C#4<, 4£. 77 7?X*M h'«BUI#20nm 
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[0033] J2Utf)fctf>, ^-y h* kWk-k ifiWm-h k 

zizmL+mmjz* viktimw&tiiH&izv 

-v;WT7^ V f -f - k v -v 3 #\ £ W9---7;ur7^ >J 
r 4 >y FgfSSr k'fcfcf ht^tl Xoi>z 

mmmm^^y wmizmwitztf. eaw^-y 

[ 0 0 3 4 ] § 8HMIias*F<0JB«i: Ffg© 
ffikOSESi^O . 1 m mPXkbl tklzi*)^ Y<7) 

M®mm.*fa±£ j £z>zktfx'%h. it:, mmm. 

LT V ^|.gP*c7)^EMt7) 3 0 f&OTT'J) 4 Z k fc «fc 0 . M 
§<-f6£k#T-#!>. 

[0035] $0,^ yv-vtxifj Y<rmsu^v*m 

ffl*^SV^ffl|^i*ig®k^^\ GBtfMfctf&H^-y K 

vith h z. k x o . aifttajx^F^awi^ «y b'^iiffl 

[0036]$ fefc, aS^rtM^f&ftlS-fk^M f . JR 

t f fcjtfM i • t i tem^mmfckWkWknm 

%mLtdm.Xhhh-t^kLtzkt . & (1) : 
Tf) (1) 

» [0038] ta+ Rfflmm. m2<Dm.m. #js 
itJB, Mimmmmtfmmmztix^mfflbiii 
m^iz^x. 2mxn-t%bh. (a-Amftm&m 

-?iS$ *««W*Ig k , <a-5) Sff«liBjfH 1 K$ com 

U Zcocoiblzoy b*yi-Z>xmt. £i>*>^hc\k 

m2c03iiiattt® : 5:k'^)!!H-&<0-C«^«ftt^ 
gUiSdkSrKih-fSClk^T'^S. 4fc. 77>y7^ 

H^iiia^^iat-r ^ ^ k j: o 7 7 -y 7 
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U twhizyy Y^yf&lMkZm^&ZUzi. 

i o o 4 o ] t fc , %mxi*h h *^iaa§ >x 9 10 
nLzi>. *miizfrfrbz>^yvii-m&?>mmm 

mvZtcoT, mmtco&^v Y*7 <7J y?-y 
x-fxfcd*. it:. mW<z-?-~?)\s7Z^JTj-lz 

nixi>. ®.m&m : ?z®mfrt>izfHzMt z k 

fc, 7 W&^flfflS Ra&l On mjy, 
k**C£*>kkU;:. i«HEfla^'«HS»JJE«S*S«o 

mzthc\ttfT*h. 

[0041] 

m&zmnimiz^xmmizmwi-z . 
[oo42] mmmm 1.01 *> xvm2 nztizti 
*mi<^mfccojmtzfrfrbzw$v\v y y ) 

mammx-h & , m 1 tc& 1 Ji^ » ksuh ( @ 

"C*"3, fekitffflj(KCo9i.6Zrt.BNbB.9 (at 30 
%) C0!i^A->/^ST^§it. J?$»l 0nmc7)h 
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y&x-b o.4b \±±m$te'-)v y i 1 otb 1 777 
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Bit, flUMftaj*? 3 <DfliSiB l Kifiv wottBf k <7) 
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?7.#^ H k s 777?X*M l?*>±Tfc#«tt« 1 7 

fki/-iv Y k , 777^^0' <o-Jr<50±ffl ( 0 1 £ 
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^BiSl^aaSBWkS^ifcft. Ni 7 9-Fe 2 i&i;<?> 

wgm R<n\ih v \ xi— i vmmm t m 
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SA>0. 3/zmt=5rl>J:dl=L^. *W)fett. ±=¥^ 
>y7'l 6 (BKW) (ISM) ) . 
^-)VYWxhhum^~)VY 1 2 (BKW) <r> 
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Tfc-S-S&KiWfcS. fcfc, £*>WflWi7 5«y**;jr-r 
FiOHJWS nmfrfe 2 0 nmiTOBlTli. 40 

[ 0 0 5 5 ] H 1 6»±, aWat<0iB»fc3&»*»*)S 
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m<OBM2l l Z}3^X. N i 0£5 0nm s ft203tBtt 
13 3 1 tTA*--7n^Sr3nmt3j:lXCoS: 1 nnu 
#Sffil3 2fcLTCuS:2. 3 n m , m 1 
3 1fcLTCo£0. 5nmfcii;n-70^4nm 



3/16/04, EAST Version: 2.0.0.29 



(12) 



!f$g8¥l o-3 344 18 



2 1 



9nS*f*6. i60GMR^3btCo-Zr-N 
btH77 7 7 X1H Y k <?)&fr&bitlz£ *) . m 

k3SlSttS3 4$rN i OTl«RLfctf»l\ ^ 

* k . WR^tft^2f«)f(Hic J: 0 »tt*ft*<4 Ihlf 
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s&awi-iis (led**)) . %2<7)immm& 
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